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PROBLEM TO BE SOLVED: To suppress the 
occurrence of pairing mistakes and detect a target 
correctly by calculating target information from 
representative beat frequencies of paired level peak 
groups of an up section and a down section. 
SOLUTION: A peak-extracting means extracts a level 
peak at the same scan angle of beat frequencies 
obtained by mixing a detection signal and a transmission 
signal at each down section. A grouping means groups 
almost equal, adjacent beat frequencies in a scan 
direction for each of the extracted level peaks of an up 
section and the down section, thereby generating level £|r 
peak groups. A pairing means pairs the level peak groups 
of the up section and down section of the same 
representative scan angle. An arithmetic means 
calculates target information from representative beat 
frequencies of the paired level peak groups of the up 
section and down section. 
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Epitome 



(57) [Abstract] 

[Technical problem] Offer the FM-CW radar installation which makes 
possible beat frequency of the rise section, beat frequency of the down 
section, and suitable pairing. 

[Means for Solution] Set the FM-CW radar installation of this invention 
to each of the rise section and the down section. A peak extract means 
to extract the level peak in the same scan angle of the beat frequency 
which mixed the input signal and the sending signal and was obtained, A 
grouping means to carry out the grouping of the things of the almost 
same beat frequency which adjoins a scanning direction, and to generate 
a level peak group about each of the extracted rise section level peak 
and a down section level peak, A pairing means by which a representation 
scan angle carries out pairing of a rise section level peak group and 
the down section level peak group by equals, It has an operation means 
to compute target information from the representation beat frequency of 
a rise section level peak group and the representation beat frequency of 
a down section level peak group by which pairing was carried out. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The FM-CW radar installation of the scan mold characterized by 
providing the following A peak extract means to extract the level peak 
in the same scan angle of the beat frequency which mixed the input 
signal and the sending signal and was obtained in each of the increment 
section in modulation frequency, and the modulation frequency reduction 



section A grouping means to carry out the grouping of the things of the 
almost same beat frequency which adjoins a scanning direction, and to 
generate a level peak group about each of said extracted increment 
section level peak and a reduction section level peak A pairing means by 
which a representation scan angle carries out pairing of an increment 
section level peak group and the reduction section level peak group by 
equals An operation means to compute target information from the 
representation beat frequency of an increment section level peak group 
and the representation beat frequency of a reduction section level peak 
group by which pairing was carried out 

[Claim 2] The FM-CW radar installation according to claim 1 
characterized by performing pairing by said pairing means after 
deducting normal distribution from the peak distribution concerned and 
generating the level peak group of new peak distribution, when the peak 
distribution width of face of said level peak group is more than 
predetermined width of face. 

[Claim 3] Said normal distribution are FM-CW radar installations 
according to claim 2 characterized by normalizing the level peak data of 
the single target by which measurement storage was carried out 
beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the FM-CW radar 
installation using the sending signal which hung frequency modulation 
(FM) on the continuous wave (CW). 
[0002] 



[Description of the Prior Art] The FM-CW radar fits detection of the 
body of a short distance comparatively as compared with the pulse radar, 
and researches and developments of the FM-CW radar installation as a 
means to detect the location and relative velocity of an automobile etc. 
which are carried and preceded with an automobile are furthered in 
recent years. 

[0003] In a FM-CW radar installation, the distance and the rate of a 
target which are in the beam direction from the beat frequency of the 
increment section in modulation frequency (it is only henceforth called 
the rise section) and the beat frequency of the modulation frequency 
reduction section (it is only henceforth called the down section) in the 
same beam are computed. By performing this processing to all the beams 
of a scanning zone, the information on the target which exists in a 
scanning zone is acquired. 
[0004] 

[Problem (s) to be Solved by the Invention] When a target is single, the 
level peak of beat frequency based on the reflected wave from a target 
is single respectively in the rise section and the down section. 
Therefore, the distance and the rate of the target concerned can be 
found using the beat frequency which shows the level peak in each 
section. 

[0005] However, when various bodies are intermingled in detection within 
the limits, in each of the rise section and the down section, many level 
peaks of beat frequency exist in many cases within the same beam. 
Therefore, it is difficult to judge whether pairing of the level peak of 
the arbitration of the beat frequency in the rise section is carried out 
to which beat frequency level peak of the down section, and was easy to 
produce a pairing mistake. 

[0006] Since there is reflection from various bodies other than a target 
target like a road-side anchorage only from the circumference car which 
is a target target when a FM-CW radar installation is especially used as 
a radar installation for mount for circumference car detection, it is 
easy to produce a pairing mistake which was mentioned above. For example, 
supposing there is two to reflection of a migration body and a fixed 
body, if it may have reversed in the rise section and the down section 
and pairing of the size relation of the beat frequency corresponding to 
each is simply carried out to the order of magnitude of beat frequency 
in that case, it cannot recognize a target correctly. 
[0007] 

[Means for Solving the Problem] The FM-CW radar installation of this 
invention is for solving such a technical problem. A peak extract means 



to extract the level peak in the same scan angle of the beat frequency 
which mixed the input signal and the sending signal and was obtained in 
each of the rise section and the down section, A grouping means to carry 
out the grouping of the things of the almost same beat frequency which 
adjoins a scanning direction, and to generate a level peak group about 
each of the extracted rise section level peak and a down section level 
peak, A pairing means by which a representation scan angle carries out 
pairing of a rise section level peak group and the down section level 
peak group by equals, It has an operation means to compute target 
information from the representation beat frequency of a rise section 
level peak group and the representation beat frequency of a down section 
level peak group by which pairing was carried out. 

[0008] If the beam scan of the predetermined range is performed within 
the short period when the distance and the rate of a target do not 
change substantially, the beat frequency based on the reflected wave 
from the target of arbitration will become settled in one value in each 
of the rise section and the down section. 

[0009] Therefore, if its attention is paid to the beat frequency used as 
the level peak extracted with the peak extract means, the same beat 
frequency which sees and follows a scanning direction in each of the 
rise section and the down section can be presumed to be a thing based on 
the electric wave reflected with the same target. 
[0010] With a grouping means, the level peak group considered to 
correspond to one target is generated by summarizing a level peak with 
such same beat frequency. In addition, each level peak value in one 
level peak group turns into a low value gradually as it is the highest 
and a beam separates from a target core, when there is beam bearing 
(scan angle) at the core of a target. 

[0011] On the other hand, the representation scan angle (main scan 
angle) of the level peak group of the rise section and the level peak 
group of the down section corresponding to one target must be in 
agreement. Therefore, in a pairing means, the level peak group of the 
rise section is compared with the level peak group of the down section, 
and if a level peak center-of-group scan angle chooses the same things 
from the rise section and the down section, respectively and carries out 
pairing, pairing of the level peak group corresponding to a different 
target will not be carried out. 

[0012] Thus, if the representation beat frequency of the level peak 
group by which pairing was carried out is applied to the general formula 
of target detection of a FM-CW radar in an operation means, the distance 
and the rate of a target are mistaken and it can detect that there is 



nothing. 

[0013] However, if the beat frequency resulting from two or more targets 
is in agreement like [ in case two or more targets are located in a line 
at the same distance and the same rate ], although a target is plurality, 
a single level peak group may be generated by the grouping means. In 
this case, although based also on how to decide a representation scan 
angle, either of two or more targets will usually be detected typically. 
[0014] Thus, when one level peak group is generated to two or more 
targets, generally the peak distribution width of face of a level peak 
group is wide, the distribution width of face of a level peak group, and 
the scan angle range which a level peak group will overlook if it puts 
in another way — the use purpose of a radar installation — things — 
generally an upper limit has ****. 

[0015] So, when the peak distribution width of face of a level peak 
group is more than predetermined width of face, it is desirable to 
deduct normal distribution from the peak distribution concerned, and to 
generate the level peak group of new peak distribution. 
[0016] Thus, the generated new level peak group becomes a thing based on 
the target except the strongest target of the reflected wave 
reinforcement of two or more targets, and if pairing is carried out 
including this new level peak group, its resolution of detection of a 
target will improve further. 

[0017] As for normal distribution, it is desirable to normalize the 
level peak data of the single target by which measurement storage was 
carried out beforehand. 
[0018] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the 
configuration of the FM-CW radar installation which is 1 operation 
gestalt of this invention. This FM-CW radar installation is also a DBF 
radar installation which forms an antenna beam by digital signal 
processing, and scans it. 

[0019] The array antenna 1 for reception is equipped with eight 
component antennas corresponding to each receiving channel. Each 
component antenna is connected to the mixer 11-0 to 11-7 corresponding 
to each through each isolator which constitutes the isolator group 12. 
[0020] A mixer 11-0 to 11-7 mixes a part of sending signal to the input 
signal which reached each component antenna, and acquires a beat signal. 
The sending-signal component given as a local signal is given to a mixer 
11-0 to 11-7 through a branch circuit 15 and the isolator group 13 from 
the voltage-controlled oscillator (VCO) 14. 

[0021] Center frequency is the varactor control mold Gunn oscillator of 



fO (for example, 60GHz), and an oscillator 14 outputs the modulated wave 
to f0**(l/2) deltaF with the control voltage outputted from DC power 
supply 22 for a modulation. FM modulation here is a triangular wave 
modulation which the increment section in a frequency (rise section) and 
the frequency reduction section (down section) follow by turns. In the 
rise section, a frequency increases to a linear from f0-(l/2) deltaF to 
f0+(l/2) deltaF, and a frequency decreases in the same time amount as 
the rise section in the down section at a linear from f0+(l/2) deltaF to 
f0-(l/2) deltaF. 

[0022] As mentioned above, this FM modulated wave branches to eight 
channels as a local signal, is mixed with the input signal of eight 
channels in each mixer 11-0 to 11-7, respectively, and generates the 
beat signal classified by channel, while it is given to the transmitting 
antenna 21 through a branch circuit 15 and is emitted as a sending 
signal. In addition, DC power supply 22 change an output voltage value 
in the shape of a triangular wave periodically by control of the source 
23 for a modulation of a signal. 

[0023] A low noise amplifier 24, high-speed A/D converter 25, the 
signal-processing section 26, and the complex FFT operation part 27 are 
formed in the latter part of the RF circuit 10 which consists of the 
mixer group 11, isolator groups 12 and 13, an oscillator 14, and a 
branch circuit 15. 

[0024] A low noise amplifier (amplifier) 24 amplifies to parallel the 
beat signal of eight channels outputted from the mixer 11-0 to 11-7. 
Moreover, amplifier 24 contains the low pass filter of 77kHz of cut off 
frequencies for anti-aliasing. 

[0025] High-speed A/D converter 25 is a circuit which carries out A/D 
conversion of each beat signal of eight channels to coincidence parallel, 
and samples by 200kHz. With this sampling frequency, the sampling of 128 
points is performed in the rise section and the down section of a 
triangular wave in FM modulation, respectively. 

[0026] The signal-processing section 26 acquires the digital beat signal 
classified by channel from high-speed A/D converter 25, performs various 
signal processing according to the flow chart shown in drawing 2 , and 
performs recognition processing of a target (object). 
[0027] The complex FFT operation part 27 is operation part which 
executes by proxy and performs the complex FFT operation in a series of 
processings in the signal-processing section 26, carries out a complex 
FFT operation for the digital beat signal classified by channel from the 
signal-processing section 26 to reception and this, and returns the 
result to the signal-processing section 26. 



[0028] Below, it explains with the flow chart which shows the operations 
sequence of this equipment to drawing 2 . 

[0029] First, the digital beat signal classified by channel is 
incorporated at step S10. Since this digital beat signal classified by 
channel is acquired by performing the sampling of 128 points according 
to a channel in the rise section and the down section, respectively, it 
will be total and will incorporate the data for 128 (point) x2 (section) 
x8 (channel) =2048 point. And based on these data, FFT (fast-Fourier- 
transform processing) activation is carried out according to a channel, 
and beat frequency information is acquired. All the beat frequency 
information acquired here is stored in the storage section in the 
signal-processing section 26. In addition, this beat frequency 
information classified by channel includes topology required in the case 
of next DBF processing. 

[0030] At step Sll, various kinds of processings to be performed from 
now on judge the thing to rise section data, or the thing to down 
section data. When affirmed by this decision (i. e. , when future 
processings are the things to rise section data), it shifts to step S12, 
and the digital beat frequency information on the rise section memorized 
at step S10 is read, and it prepares for next DBF processing. When 
denied at step Sll, it progresses to step S13, the digital beat 
frequency information on the down section memorized at step S10 is read, 
and it prepares for next DBF processing. 

[0031] At step S14, phase rotation by digital signal processing is 
performed according to a channel to beat frequency information, and a 
beam is formed in the one direction of a scan angle which divided from - 
10 degrees to +10 degrees in the 41 directions by the 0. 5 degree unit. 
At step S15, the level peak which makes beat frequency a variable about 
bearing (scan angle theta) of the beam formed at step S14 is extracted. 
At step S16, when it judges whether DBF processing of step S14 and level 
peak extract processing of step S15 were ended to 41 bearings from -10 
degrees to +10 degrees as opposed to the omnidirection and a level peak 
extract is completed to an omnidirection, it shifts to step S17. 
[0032] At step S17, the grouping of the things of the almost same beat 
frequency which adjoins a scanning direction is carried out, and a level 
peak group is generated. 

[0033] Drawing 3 is a graph which shows the situation of grouping, and, 
as for the grouping in the rise section, and this drawing (b), this 
drawing (a) shows the situation of the grouping in the down section. In 
this drawing (a) and (b), the scan angle was taken along the axis of 
abscissa, and beat frequency is taken along the axis of ordinate. 



Moreover, a point shows a level peak and the magnitude of a point shows 
the height of a level peak. The magnitude of a point is large, so that a 
level peak is high. 

[0034] Suppose that the rise section is processing now. If drawing 3 (a) 
is referred to, two or more level peaks of beat frequency fl exist 
succeeding the scan angle range centering on the scan angle theta 1. At 
step S17, the grouping of these level peaks is carried out, and it 
considers as one level peak group 31. Since two or more level peaks of 
beat frequency f2, f3, and f4 exist similarly succeeding the scan angle 
range centering on the scan angles thetal, theta2, and theta3, 
respectively, the grouping of these is carried out and it considers as 
the level peak groups 32, 33, and 34, respectively. 

[0035] Termination of the grouping of a level peak performs the extract 
of a representation scan angle in step S18. With this operation gestalt, 
the scan angle of the level peak which shows the highest level in a 
level peak group is used as a representation scan angle. When drawing 3 
(a) is referred to, the representation scan angle of the level peak 
groups 31 and 32 is theta 1, and the representation scan angles of the 
level peaks 33 and 34 are theta2 and theta3, respectively. 
[0036] Then, at step S19, the edge scan angle of each level peak group 
is extracted. An edge scan angle is a scan angle to which only a 
predetermined value serves as low level from the maximum level (level in 
a representation scan angle) of a level peak group, and when drawing 3 
(a) is taken for an example, it is a scan angle of a level peak located 
in the left end and right end of each level peak groups 31-34. 
[0037] At step S20, the include-angle range from the level peak 
distribution width of face of each level peak group, i.e., the left edge 
scan angle of each level peak group, to a right edge scan angle is 
investigated, and it judges whether the thing beyond a predetermined 
value has level peak distribution width of face. In affirming by this 
decision, it progresses to step S22 through step S21. 

[0038] At step S21, from level peak distribution of the level peak group 
which is beyond a predetermined value, level peak distribution width of 
face deducts standard level peak distribution (it is only henceforth 
called normal distribution), and generates a new level peak group. At 
step S22, the representation scan angle of the new level peak group 
generated at step S21 is extracted. 

[0039] Drawing 4 is a graph for reaching and explaining processing of 22 
step S21. This drawing (a) shows level peak distribution of the level 
peak group before total processing, this drawing (b) shows normal 
distribution and this drawing (c) shows the new level peak distribution 



generated after total processing. In each graph, the scan angle was 
taken along the axis of abscissa, and the peak level is taken along the 
axis of ordinate. 

[0040] In step S17, the grouping of the level peak distribution 41 shown 
in drawing 4 (a) is carried out, the representation scan angle theta 41 
is extracted at step S18, and it is judged that the distribution width 
of face W41 is beyond a predetermined value in step S20. 
[0041] The level peak distribution 42 shown in drawing 4 (b) is the 
normal distribution over the level peak distribution 41. The peak level 
in the representation scan angle and representation scan angle of level 
peak distribution over a standard single target normalizes these normal 
distribution so that it may be in agreement with the peak level in the 
representation scan angle and its representation scan angle of the level 
peak distribution 41. In addition, the level peak distribution over a 
standard single target is measured beforehand, and is memorized. 
[0042] The level peak distribution 43 shown in drawing 4 (c) shows the 
result of having deducted such normal distribution 42 from the level 
peak distribution 41. 

[0043] The level peak distribution which has the distribution width of 
face exceeding a predetermined value is considered based on the 
reflected wave from two or more targets. Based on the reflected wave 
from two targets with which the level peak distribution 43 is located in 
a line at the same distance and the same rate, the representation scan 
angle theta 41 is based on a reflected wave from one target. Normal 
distribution 42 can presume the level peak distribution only based on 
the reflected wave of the target of another side by presuming the level 
peak distribution only based on the reflected wave from the target of 
one of these, and deducting this from the level peak distribution 41. 
The level peak distribution 43 is it and the representation scan angle 
theta 43 shows bearing of the target of the another side. In addition, 
the representation scan angle theta 42 of normal distribution 42 is the 
same as the representation scan angle theta 41 of a definition to the 
level peak distribution 43. 

[0044] It shifts to step S23 continuously. At step S23, it is judged 
whether a series of processings from step S12 mentioned above to step 
S22 were performed to both the rise section and the down section. When 
denied by this decision, it progresses to step Sll, and return and when 
it is affirmed, it progresses to step S24. 

[0045] A series of processings from step S14 to step S22 based on the 
beat frequency data of the rise section are completed, and since it is 
the case where this processing based on the beat frequency data of the 



down section is not yet performed, the case where it returns from step 
S23 to step Sll is denied by decision at step Sll. And it shifts to step 
S13, reading of the beat frequency data of the down section computed and 
memorized at step S10 is performed, and processing from step S14 to step 
S22 is performed based on this reading data. If it shifts to step S23 at 
this time, decision there will be affirmed and will shift to step S24. 
[0046] At step S24, pairing of the level peak group of the rise section 
and the level peak group of the down section is carried out. Pairing is 
combining the level peak groups presumed to be based on the same target, 
and the approach is explained using drawing 3 and drawing 4 . 
[0047] The representation scan angle of each level peak group shows 
central bearing of a target. Therefore, what is necessary is just to 
combine those whose representation scan angle corresponds, in order to 
combine the level peak group based on the same target. 
[0048] In drawing 3 , a representation scan angle is all theta 1, and 
combination with the level peak group 35 whose representation scan angle 
in the down section is theta 1 is possible for the level peak groups 31 
and 32 of the rise section. About the representation scan angle theta 2, 
the level peak group 33 of the rise section and the level peak group 37 
of the down section carry out pairing, and the level peak group 34 of 
the rise section and the level peak group 36 of the down section carry 
out pairing about the representation scan angle theta 3. 
[0049] Since two level peak groups 31 and 32 exist [ angle / theta 1 / 
representation scan ] about the rise section, it is necessary to adopt 
either as a pairing object of the level peak group 35 of the down 
section, and to remove another side. As a selection element in this case, 
there are a comparison of the maximum of a level peak and a comparison 
of level peak distribution width of face. Pairing of things with the 
nearer maximum of a level peak and the things with nearer level peak 
distribution width of face is carried out. It is because level peak 
maximum and level peak distribution width of face should become almost 
equal if based on a reflected wave from the same target. 
[0050] In view of which viewpoint, the pairing object of the level peak 
group 35 serves as the level peak group 31, and the level peak group 32 
is treated as a noise. In this case, although the data of the level peak 
group 32 will be disregarded, a mistake at least which carries out 
pairing of the level peak 32 to the level peak group 35 is avoidable. 
[0051] About the representation scan angles theta2 and theta3, 
correspondence of 1 to 1 becomes settled clearly. In order to carry out 
pairing using a representation scan angle, what should be observed here 
is the point which has carried out pairing correctly, even if the size 



relation of beat frequency was changed in the rise section and the down 
section. 

[0052] Possibility of carrying out pairing of how carrying out pairing 
of each level peaks about the same scan angle, without performing 
grouping then the level peak which constitutes the level peak group 33, 
and the level peak which constitutes the level peak 36 accidentally is 
very high. However, according to this operation gestalt, such a pairing 
mistake does not arise. 

[0053] Drawing 5 is a graph which shows other examples about pairing of 
a level peak group. In the grouping in the rise section, and this 
drawing (b), this drawing (a) shows the situation of the grouping in the 
down section like drawing 3 . In this drawing (a) and (b), the scan 
angle was taken along the axis of abscissa, and beat frequency is taken 
along the axis of ordinate. Moreover, a point shows a level peak and the 
magnitude of a point shows the height of a level peak. The magnitude of 
a point is large, so that a level peak is high. 

[0054] This example is the case where the level peak group in which 
level peak distribution width of face exceeded the predetermined value 
on the occasion of the grouping of the rise section is made, the level 
peak group 52 — then, the step S in the flow chart of drawing 2 
although it is — the new grouping group 53 is generated by 21 and 22. 
Thereby, in the rise section, three level peak groups 51, 52, and 53 
exist, and each representation scan angle becomes theta5, theta6, and 
theta7. 

[0055] On the other hand, as for the level peak group of the down 
section, three level peak groups, theta5, theta6, and theta7, 55, 56, 
and 57 exist [ a representation scan angle ] from the beginning, 
respectively. Therefore, a representation scan angle can carry out 
pairing of the same things uniquely. 

[0056] If such is carried out and pairing of step S24 is completed, it 
will shift to step S25 and processing of a target and a rate will be 
found by the operation using the beat frequency of the level peak group 
by which pairing was carried out. This operation is due to radical 
Motohara ** of a FM-CW radar installation. 

[0057] Here, the detection principle of a FM-CW radar installation is 
briefly explained for a sense. 

[0058] When fO and frequency modulation width of face are set to deltaF, 
FM modulation frequency is set to fm for the center frequency of a 
sending signal and beat frequency of fbl and the down section is further 
set [ the Doppler frequency based on fr and relative velocity for beat 
frequency (beat frequency in a narrow sense) in case the relative 



velocity of a target is zero ] to fb2 for the beat frequency of fd and 
the rise section, it is fbl=fr-fd. — (1) 
fb2=fr+fd — (2) 

[0059] Therefore, if the beat frequency fbl and fb2 of the rise section 
of a modulation cycle and the down section is measured separately, fr 
and fd can be calculated from a degree type (3) and (4). 
[0060] 

fr= (fbl+fb2)/2 — (3) 
fd= (fb2-fbl)/2 — (4) 

If fr and fd can be found, the distance R and the rate V of a target can 

be found by the following (5) and (6) type. 

[0061] 

R= (C/(4 and deltaF-fm)), fr — (5) 
V= (C/(2, f0)), fd — (6) 
C is the rate of light here. 

[0062] When drawing 3 is taken for an example, in the combination of the 
level peak group 33 and the level peak group 37, f3 and f7 are 
equivalent to fbl and fb2 in the above-mentioned (1) - (4) type, 
respectively. 

[0063] At step S26, a serial motion of a target is detected for the 
distance R and the rate V of the target obtained by doing in this way 
combining the target information on past, from a still more nearly 
serial motion, classification and a future motion of a target are 
predicted and more detailed target recognition is performed. 
[0064] In addition, although the beam scan by DBF composition is 
performed with this operation gestalt, you may be a beam scan and a 
mechanical beam scan of a phase array method. 
[0065] 

[Effect of the Invention] As mentioned above, since according to the FM~ 
CW radar installation of this invention pairing of the rise section and 
the down section is performed after carrying out the grouping of the 
level peak of beat frequency in each of the rise section and the down 
section, generating of a pairing mistake can be controlled and exact 
target detection can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the FM-CW 
radar installation which is 1 operation gestalt of this invention. 
[Drawing 2] The flow chart which shows the actuation. 
[Drawing 3] The graph for explaining pairing of a level peak group. 
[Drawing 4] The graph for explaining the processing which deducts normal 
distribution from level peak distribution. 

[Drawing 5] The graph for explaining pairing of a level peak group. 
[Description of Notations] 

I [ — A voltage controlled oscillator, 15 / — A branch circuit, 22 / - 

- The DC power supply for control, 24 / — Low noise amplifier, , 25 / — 
A high-speed A/D converter, 26 / — The signal-processing section, 27 / 

— Complex FFT operation part. ] — An array antenna, 10 — A RF circuit, 

II — A mixer group, 14 
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